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(57) Abstract 

A stable silica sol having an Si02 concentration of 1 to 50 wt.% which contains spherical colloidal silica particles having an average 
particle diameter of 10 to 80 nm and a metal-oxide-containing silica bonding these spherical colloidal silica particles and in which the ratio 
of the particle diameter determined by the dynamic light scattering method (Di, nm) to the average particle diameter of the spherical 
colloidal silica particles (D2, nm; measured by the nitrogen adsorption method), D1/D2, is 3 or higher, with the Di being 50 to 500 nm, and 
the spherical colloidal silica particles are linked in rows, the rows being dispersed in a liquid medium and each row being on one plane only; 
a process for producing the silica sol; a coating composition which contains the silica sol and is used for forming an ink-receiving layer; and 
an ink-jet recording medium. 
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(c) X^{cfcl,^T. (b) X^iCct «9t#?>n/cM^^ (b) {rT;U;^U^M 
7K^'fk%> 7K^14=tiim»X{i7K^tt^MJ^^p H;6^- 7 ~ 1 1 <t ^i: J: 9 Jn x. 
SCt{cJ:«9, (b) XfStc J; «9 f# ^ ©S® {-^55-6^iciE©«^^*W L 
Tl<^^-/£t4ii®g©=i n -r KXii^i^li^^ 3 — 8 nm©3n-r ^"^Uv U t)1&l^jb< 
mm-^tlfzW-miL^^^ 10 — 80 n m® 3 D-r i^'ypi/ ij ij'^^it^ -e© y - 
;US(::t;U757 U ^M'T 5i- >X{d:WilJ©**^'iE«$ ti> :*^oII«X (illl «©^M 

>o#^ijc J: oT^^^^igd ::©Mm{ii^^t^©a*;&^e. 3 'ik7t(DYJl 
Wmmt-^-&^yb<. C©^|5g-e{i3o^ K(iig-^LTl-^4n^o 

1 4 



wo 00/15552 PCT/JP99/04860 

(d) XfSdfcl^T. (c) XmizX ^titzM^m (c) 4^cD ^3 n'^ 

f9 X —^M\H(D^(Dm^^(Dmm7b<ir-t^^ :*^o, s^i^n.l^m l O ~ 8 O n m© 
n^:^ xj Vjliy U ijKt=f tm^^mm(D a a ^ KXti^i^sfei^S 3 ~ 8 ninOn 

^-;l.-> U ^fji^;i<I^7Kli^{^ci: f^^^^^o ¥J^f^^^I 1 0~8 0 

3 a-r KXti 3 ~ 8 n m(Dau^ ^Jliy 'J 7^7&^®/<v > X J: I9— 3*®-/n-tr 
( d ) Xfi?^^T?t®?^43(::s W-mn=PWi 1 0 ~ 8 0 n m®^t*:=i 

0 ~ 5 0 0 n m> ±gBD 1 / D ^ 3 PJ.±(DmM^(D ^ u ^' )V U 

^ 2 ^H^-e(is ±m(DWL^^iy U ^ 1 0 ~ 5 0 n m® 

7KttmBg^^Wi-s^ y^^-^mm^-T-^ y^'U^m^^m^.^^ ci iicj: , ^ 

H 2 ^B^li. 10-50 nvn(Dit-\t^u -i )l iy U ^fi^ i d ©5$ 

-^{^ J: SM^S^S (D, nm) tU^^ u ^ y )V i/ \) ti^t^f-o^^miL^^-m. 
^l3^»y4{;i=tS?|iJ^f4^S/'D2 nm) ©ttD: /D2 ;6^' 3 BlXT* o T. C © 
Di {±50~500n mls$>iO . ^tt 3 n y;l/-> U ;^7|4T;6^"— ^®|*i©<J9-(^o 

aeo='{c, ^±%fi^S 1 0 ~ 5 0 n mcom^:^ u -< yj\y'y 'J /^fi^ i C ©^t*c n 

(D. nm) tm^ik^ u ^ y }\y i/ \) tm^^cD^mt^^ i^nm 

(C<j: SM^Iu^S/ D 2 nm) ©ItD, /D2 3 Jil±T- * T . C©Di 
(i50~500n mT-* «9 ^ 1^4^ n p ■< V JV iy 'J 5izgptg(7);z^{-o n£;i)< 

1 5 
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8 n m©M14 V U ;57 y';K2) S i O 2 ZiS*^" 0 . 5 J: ^<^;6^, C<DW 

^iZit (b) Xe-e^ffl-t-S¥*%*ii^M 1 0-8 0 nm©mtt^4^v 'J 7^ V^UCD 
S i O2 mm=^M< Lf^iftH:£Ui^fJ:\i^(D'Cmm^'C-lttS.\.^o ±sHS i O 

2 0 mm%^m^6 t (a) XfM-ey;Kb;6<S^/-c«9 ^ n n ^ -> U 

mM<D 3 D KXti^J^^K^^ 3 ~ 8 n m® n p ^ ^jUiy U 7!7^^®^^{i/h$ 

* /•c^ ^ ©rSttSm® =1 n ^ }''7\^mmX^iW-mtLl^m 3-3 nm©->U^ 
© p H(± 2 ~ 6 i>CD;6Wt Ll-^o d © p H 2 t^HT" i> =t (a)X 

(a) Xfi{c-(^ffi$n^Mt4v U :^y;U43©no-r 'J :^ *i^©512j^j^i^ 

8 n m^M;iS cb^ ( d ) XfSfc a MfStt;{)<^Sf- a6 . gS^i-T-S 
i5[B^t*t3 n v- 'j 7^f±^/&q# tins l^©-eff t L < ^fi^^o 

(a) X@{^fc^,^TC®•®t^]^i?©^ KTK'^^Xfi^i^ii^S 3 ~ 8 nm 
©Kttv/ U iJ '/JlK7i^m^^(DimXliIU «©^M®ie«#34X{i-^tLe.©M^ 

ti/cIIffiX«iIII «©^JS'l'^ >;6^'?gttJiK©n n>r KX{i¥±^5fe5:^^ 3 ~ 8 n 
m©3 U :^ Jc J: S i^— ^<j:Jije>&§^:/i t> L d6 S © (cfig-e* o 

c:©IIffiX(iIII ffi©^M©i^c!: LT{i#{r;<7;U'>'t7 AX{i-v^*^'>'>A©ig 
;6Wt Ll^;6<. C nti C ©>r ^ >©»J£;{><l!f ^ H-^ff^Irn^ t) ti -2. i6 i Ji^ ^ ti 

S o 
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wo 00/15552 PCT/JP99/04860 

m^<. mi^mm.<D n n KTK^^Xti^J^fi^S 3 — 8 n m(D^tt-> U ;^ VjKD 
S i02 {c5[«fLT. ^K^'fki^ (IIffi©#jlcDJ^©*'^{iMO i L. Ill 
M©ii®:ti^{iM2 O, if-So mu. M(iIIffiXJilII {ffi®^Sil^^gL> 
O (±m*J^^<&^^o ) i LT 1 «»%*/iltf«*l#©^55c:3 n-r r/;I/-> U ;f7fi 
^®^B^tt©S^;0^-{g< ^<CSfcJ6$f * L < n£V^o ^^c. 1 omm%^m^6 t ( 
a) I^-e03n^r5^;U>/ ij ;^i^4^©M«*<^L < ^<i:«9f-§'/c^s 

o 

lt*^T{-> S i O 2 mm. 5-20 fi«%fM^®7j</§?gi: LT-^Jp^tl-So 

(b) nm^i^m-^ti^m.^n'^'y u >^y;i/43©3u-r^'VPv u 757*ji^©5p.i^ 

^W^ft-S C i;6^'aiiT-*5/-cJ6$f ^ L < ^.Cl^o t /c. C ©fi^ ll;^)^' 8 0 n m 
^ ^ 3 o ^ >j ©l!j6^^tfca-/i JC ct S aij^^i^ 

5 0 0 n m^m^^fz}^^ f# t> n/ct^Blct^ n o r5^;l/ >/ >J ijnW. tt^L 
■^f-< ncSfca6*?t L < ^<£^-^o =S&oT. ^i^S^SJi 1 0 - 8 0 n m© fc©;6<i!f 
tL<>#{::i2 — 50 n m© t>©;^)W^ L l^o 

t /c^ c:©^i^fi^g 1 0 - 8 0 n m©^ttJ$t>C-> U V^U© p H id: 2 - 6 © 
fc©:*W*LOo C© p H« 2 7fe^T-|> ^S^Clt-f ^ >M*^li;^-r -5 /c 

J6if t L < L. 6^®x.5i (b) Xg-enn^ ^;U>"J 757f4^©^i^— 
^**^"|Hi: ^/•ca60^ L < U^^o C©3pifcifi^S 10-80 n m®mtt^t>C V U 
ti y";U4'cD n D :$'-';l/-> U 7(7^4^^®© i> 5 y - ;U® {c ti/i>S© N a " mR^-^ 
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(b) xfi(c*5i->T (a) xmizji^m^titzm-^m (a) (r^t^ii^gi o 

~ 8 0 n mcom^m^i^ U ^ y;U^?JP;t S i . -5 d c!:;6<t±J^ 

-So — (a) X^Jc J: (9 ^ t. ti/cIIffiX«III flB©^S-r:t> 

tl/cStta^® n n KX«¥i^fi^S 3 ~ 8 n m© n n ^^Uv 'J 
'liL^A<. Wm'^iL^Ul 0 — 8 0 n mCDn n-i' U 7^7iri^^®{-ifei— 

ZCDW-mU^m 10 — 8 0 nm©i?ti^t^c-> U ?f7 V';I/{iS i 10 — 5 

s 5 0m*%^Mx.T^>cJ;U;i)<. 5 0 fi»% 5 ^pJ^ig^S 1 0 — 8 0 n m 

(b) XflT-JP;i ^.n^^i^fu^S 1 0 — 8 0 n m(Dmmtik'y V V Jllz^ 
*^^vU^#«: (A) OSti. (a) XUiz X lO n ^htitzm-^m (a) 
■^SvU/^^M (B) fc^LT. A/BfiMJt;5^"5*^-e{iSil^^fiK3n'f 

MitTj)^' 1 0 0 ^m^^t . ±fED 1 /D 2 i:b;0< 3 ^'M tfHtzidn-^ L < ^a^^o 
(b) XlStCj: «9t#t>n/cM^?S (b) ^(D^i^ U ( A + B ) S i O 

(a) XfM{::J: «9f#bn/czl-^?^ (a) ^SBtPa^cDSfeSJ- J: T ti. ^gct^On 
iJ^'yUv/ U ^)K^®M^*<jit;/cfe. ( b ) X^Jc J: 5 

@ 1 0 — 8 0 n mOiftt^t^cv/ U y';u*^]!inx. ?>nSo 

(b) XfS{c J: «9f# t.tifcM^?^ (b) (a) XfSJc J: «9 # t, ti/c/S^?^ ( 
a) cfc ^{i i9 zS^Pa^OSfeSJC J: o Tii> (D =i u ^ Jl 'y 

1 8 
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(c) xfM{c*it^ ^t;u:^ utttIK®•^5p«(i^ (c) xmi^^<om^ti^m 

( c ) CD p 7 ~ 1 1 {cfj: -5=1; 9 fj:m-C\ p H 7 (d ) X^T-^ 

ibiii't L < f£ < . 1 l^Mx.S<h (d) X^{:lfc^<^T^ o-r U ^14^®^ 

i?*<|3:: «9 -^^ < 5 fca60^ L < ^d:l^o (c) XfHc j: <9t#e>ti-5zg^-^ (c 
) ©p Hi. m4^(D'> ^)titTJlij UtttlK® S i O2 /Ma O (mL. MtiT 

o s i O2 /M2 O'ejuit'emiE-tUU. t u tti^ffi©-^Sn»{d; s i Oz / 
M2 o^;Ht 5 0 ~ 8 0 0 i^cCsa-eab-So 

(d) xmf-fctt ^j!lPjii^a**< 1 0 0 "C^^Tti^t^H o>f y;U'> U :^M^cb 
^tib^it^-r^^Mmiktl^^© V U ^ i ©M^j6^'5E55-S2c: •i/d:V^fcto{::HijfH 

i*^~t±i*^<£l^©T-0t L < V^o 

d© (d) j:m(Dijammmi.i 0 . 5mm^mx'itm'^^^'< ^'Ji^'yv t>w¥-t 

(d) xmi^T^ti. ftbti/c V;Ki?'^ip$tLSo -€-LTs c©>'U^v";U{i 

SiOz i LT 1 0 ~ 5 0 fi«%©?i^;&^"Mt tL-So c ©-/i^fi T T ;l/ 7^7 U 
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M^fflV^-Sis l^-r ^ >cD|^*fc— spiels C -5 o-e. V iJ Vji^tzm^-^ ?>t 

mitiz£^m tu ^m.(Dm sir jitf V ±m7KMitm. '^■mm.mm'^^iciy u ijvit' 
^i^mi!^ L fiib< h>mm-t 6 t iz X ^ X ^ 6 iimm'^Km^-t z ctjcu; 

(a) Xflfc J: «9^Sn$nfcIIffiX{*III ffi0^jS®-r >{i (d) XfMfCct 

/c^D°D® V U :^ '/Jl^mm-r^m^lz?^mizfj:?>zty!}<^^o 

d) Jimm^i^tifCy V :f3 VJliz^ Ja^T{-7j<;^/'5 XX{i?St4S^© n a ^ K7K 

'^ic. m 2mMiZ'o\<^xKirizmmizm.mt?>o 

^ 2mmi^mm-t^. ^mU^m l 0~5 O nmOit^^no-i' y;U-> U ijn^ 

i c:©^t»jn y;U-> 'J ^fi^ ^^^^ S ^Mli^btJ^W v U ;^ ^j: «9 s 1j 

S^7fet^ari{cJ;^?IiJ^^4^S (Di nm) i I^tt ^ o -< ^ ;P -> U ^f4^cD^i^*4 

(^*igi«J*{c:J:SffiiJ^i&^S/D2 nm) ©ibD, /D^ 3 J^±T-ab o 

Z.(DD I {i50~500 nmX^iO > l$t>i=i o>r V Jl^ 'y U li^*^— 5p® f*3 

© ^ {c o ^j: ;6^- o /ci^B^*^ n □ ^ U t/ fi^;6<7]< 43 3^ t$r ^ tiT ^ v U ;^ V" 

Jl (JiiTilcB^t^v U 7^7 y;UilH-r) ti^ (a) ~ (d) 0X@;6^ ^>^i: STsBO^S" 

2 0 



wo 00/15552 PCT/JP99/04860 

(a)SiO2iLT0. 5~10 fifi%^^W Tb^-o. vUi)<2^ 6 H'^^ 

i~i omm%tu^m^m^x-m^ir=hj:m. 

( b ) ( a ) XfSic J: «9tf iitl/cS^?g ( a ) Jc, ^pj^f^^g 1 0 ~ 5 0 n m. 

#fl: (A) tz(Dm'^m (a) (.-s^-rs •> 'J 7f7^fi cb) (DitAXB (mmit 

) ;i)<5~l 0 0s U J<7 V;U<h (a) i®rS^{- 

=t «9t#t)tl^S^?S (b) ©^rvU:^^* (A + B) ybm^m (b) {::*5l^TS 

(c) (b) jimizjiion^titzm^m (b) {^ir^u^^; 'j^M7K^'fbti> 7K^tt 

(d) ( c ) XfMfcicI; «9f#C>tL/c-S^?S ( c ) ^ 1 0 0 ~ 2 0 0 °CTr 0 . 5~5 

•J tt®7Ktti/ U ^ c ti^H-T ^ :/3S^Ma-rtL«\ Mtt©7Ktti^ 

U iJ y">'l/;6M#b>n> Z.tlKM(OT )\yti U ^ JP^ § C i J: 0 ±fH t tiSU® T >^ 

U ^ y;U<h LT{i p H 2 ~ 4 (D fc©;6<ltf * Ll>o tfz. Ztl^T V ^CD7\<i 
U ti y ;UX {iMtt07Ktt V U 7^7 VJli)^ h . HJc^^ L 3 o ^ •> u ^ %t 

^ 2 L^ T « . ±tHT ;U ;^ U ttiJcBfet^ V/ U ^ '1)^^ W^Wi'mk U :^ 

2 1 
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m 2 fgB^tcfcv^T. ^Bfetfev u ij '/jiii. s i 02 mm. 5 — 50 mm%. p h 2 
~i 1 CD t>©<&^ffl-^s c i*<-e^ -So 

^ «9?iJ^L/c¥±^J^B?Liim{i 2 0 - 8 0 nm-e*«9. ^»ilffl?LSaTt 

0. 7~2. 0 c c y s t^'om< afi^^um^^Tj^'to -tut)^. m 2m^Miz 

m 2 ^ ■(^ ffl S 7K tt^flg i L T « ^ 3^ ^ . 7|c ^ ttl^flg ^ t;iMflg i V 

Z>m^^t LTs ^i^ U e^^^UT^Un-yU (P V A) . -tr n - xlS^Ug 

;l/n — X (MC) ^ — X (EC) > t Kn + -> Jif-;!/-^;!^^ — X ( 

HEC) . ;^7;lx'i^'+->y 5^;Hr;l'n-X (CMC) ^) . 4- ^ 

i-7^;U^-^^^^<S^fl^<i: LT^ ^ U U ^tf^ K (PEO) ^ 

n h° L/ ^-y-'T K ( P P O ) . ij jc f- ix > iJ'' U n - ;l/ (PEG) SO'^i^ U 

(PVE) ^LTT$ KSXi^T^ KM^^ S tISi i L T 
. ^° u T u ;i/T ^ K ( p A A M) ij t° n U K > ( P V P ) ^^if 

2 2 
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^ikti 3 D ^ Vji -> ij ^fi^ /7Ktt©flgS«J:b-e loo/s-ioo/ioo. 

D^iZ 100/10 — 100/50 -e^-S C Ll^o 

mmi:t^< 10 0/5 ^)^x.a^^{d:^#t>tl-5^^]S{-l^H<^^5' V >y ^ L 
/•c «9 > -r > 0 L^ih^l^'7i)<T:^ Zfz^b^^ L<^j:i^L. 100/100 ^/t 

L<U\.^o 1 0 ~ 3 0 Ll^o 
H 2 ® ^ > SS» 3 - X ^ > ria^!|^ ti i^B^ti^ o o /"c 3 n ^ 
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nia-l-hs ^ffi -5 C <»: $ -S o 

H 2^B^®-r >i?^^gr2-7^^ >^~'*a^«l^cD-^jS«— j|Sfi^{C7i<T-2b-2.7:)^ ^k^^ 

i;{)^Tr^ -So 

tri ^ M ^ -r -2. J6 { ;r > # « ^ j# o 1^ ® f£ ^ij ^ m ^ * s 14 ^ it o ^ M m { k 

^ ;UA • V- h i LT{i> 'e?iJx.(df-feo/N>^ U uy^ U h°L/ $>c 
U ±i>fb ^K^f" U ±i^b ;}?U^X7^;b (pet^) ^©iSs^tt 

©^^^{-ffi t->^-5 7 ^^-7^ ;UA • i/- h-^, ^^-r h^>y h> -a-S!cffi^<£^0 
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— hicyu — Kn — ^ — ^ jLT — i- -< y ^ — □ — — rJ' — ^ /< 

- =3 - - , i!?- -5 f'T 3 - ^ - , o >y K ^" U - K n - ^ - , ^ 3 - ^ - , ij 

'^kmm^mmf^ i: j;^ 10 e o~ i s o vn^^m-t^z tizxio-f y^^nm^'B 

mm=^m^'xmmLtzMM-e$>^o 
'^m^^m^^xmrnttz^M-^'^^o 
mm=^m-m-t ^fzi6<DM0i<Dmm 
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mMm 1 

rtJISO J I S 3 ^TKtf^ ^ ( S i O 2 a J O t;Uit 3 . 2 2 > S i O 2 M 

^2 8. 5 {::Jpf67K<£r]!jnx.Ts S i O 2 3 . Q mm%<Dmmi- h ^) ^ 

1g-ffl§3E«©^5 A{;i, ilHSM-^ h U A 7K-^?«<&a^ :i i {c J: ^ . S i O ^ it 
^3. 6 Omm%. p H 2. 9 0 > •B#;K 5 8 0 m S / c mcD-^t4S^cDn oT 

±fE-Stt]^M©n n K7K^?g 8 8 8 g (S i O2 -^M 3 2. 0 g) ^^Ty'^X 
^^^{=3^A LSj«|iT{-l*7K 6 0 0 g^J!J^x.T^ S i O2 2iK2. 1 bmm%. 
pH3. 0 7 cDSttSSf® =1 D-r K7K^?g<!: L/Co JSJjl-^-e. CtL{clO««%CD 

mmtiJiiy ^ M.7\<mm (pH4. 32) 59g cca o^s2. 0 2 g) ^mw 

i LT S i O 2 iztiLX 6 . 3 0 o fzo 

¥±^S^S (^*eS»?i/D2 ) 2 0. 5 nmcomi^m'^iy V tiVJl 
xy -7=-«y XO - 4 0 (B^<b#Xm (^) (Jd:fil. 2 8 9 . 4 . 

10mPa-s>pH2. 67. 942//S/'cm. SiO^ 4 0 . 

2 0 0 0 g (S i O2 ^« 8 0 2 g) X^^fc^A L. C 

tl{c5*«%®7KMIb^ h U '>A7K-^^^6. 0 g^^l^^Tfc^jta L. 3 0^^}^^ 
^^frLT. pH4. 7 3. Si 02^^4 0. 0 *«% U 7^7 V';U<^f# 

/Co 

C® ^> U ^ V";L'CDS!;6U7tt5:SL-^{cJ;S?IiJ^|i^S (Di ) ti. 3 5. Onm-e 
*«9D: /D2 Mti. 1. 7 Itrfeo/co *fc. S^iimi^ll^tciS © 

MIH5SK^;L'v/'>A>&-^jQL/c-^ttJim® nn-r K7K^?^ (a) ] iz 

s±fB2 0. 5 nmOmtt^iKv' U :<7y;U^Mi^^TJc:^3!JOL. 3 0 

m^htitzm^m (b) li. ^ttJtt^v U v";l/{cS^f--2, -> U t?;^* (A) t 
•/gtt^M® n n-r K7K^?g [M^^g (a) ] {c i^-T S 'J ^ #S (B) cDJtA 
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/ B (SMirb) 2 5 . 1 -e* D . p H 3 . 6 0. 2 5 8 Ox/S/cmTT 

* <0 . M^fS (b ) 4>®^-> U 7!7^fi: ( A + B) (i S i O 2 iiSi LT 2 3 . 5 
fiJl%-e*ofco ?^4^O;^7;I^->>^7A-r;^->{iCa0<hLTS i O2 {^*f LT 0. 
2 4 2 fiS%T* o;^co 

'rk^'^-U i> ntzM^m ( b ) {r 1 . 9 7 S»%®7K^'ft^ h U A7Ki^?S 3 3 

^ h U ATRj^^fD^Jnic: ct ^n/cM-a-IS ( c ) {i D H 9 . 2 2. 3 
2 6 6 S / c m^:^ S i O 2 2 1. 5 MMH. S i 0 2 /N a 2 
;H:k 1 6 3. ccDM^m (c) t:|3{c(i/J>a:(D-> u 7^7y;P*^"ll^$n 

/Co 

<:fel>-tr. ±a^TJlt> U ItOM^^ ( c ) 1 8 0 0 g > UX^cD^- h 

U-^iCttiA^. 1 4 5 °CT-^^^T 3 NFPa^Jn^L/cf^. /^ip LTrt^tl 1 8 0 0 

g m L /Co t# ^ntcmitmrni^ ^ u ^ Kfe® v u ^ vvi/ [i^:B^t»c u v 

;i/A] T* <9 . s i o 2 mm. 21. 5 L. S i O 2 /N a 2 o^yuib 

2 0 0 . pH 9. 6 2.itmi. 14 1.Jte]^9 1. 7 m P a • s . 3 2 

9 0 ;« S/c m. jgil^S 9. 0 ii6*l7fet!(5L-^{c J: -S M^ife^ S (D 

I ) 1 7 7 n m T * o /c o 
tt£oT> Di /D2 Jt{*8. 6 3 Tab So if#t>tL/c V 

0 fio/j:^<o /ciicBfei^n n ^ "J ^Jfi^T^ i9 . 3 llk7t(D Y )\^mmt=f^tm 

^nmt 1 . 2 3 c c / g. spj^i^a^ja^tt 4 9 n mT*o/co 

C®v U 757 V';l/*. 0. 0 0 W>^ (2 S^fm) ®T>^U^-^-^ffll<^T 
:^"5x®{c^^L|g'j^L/ci ^ >y ^ ©/<£ ^<^. IKj&^lf t>n/co 
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mntzT Jl^ij i^iy ^) t! S 0 0 g ( S i O 2 1 7 2 g ) 7K 1 6 0 

0 g i 5 mm%(D7iimiti- h u >^ a7K^?^ i 3 g ^m^. s i o ^ mm. 7 . 1 

3mm%. p H 1 0. 5 2. 1 5 3 0 a/ S/c mCDiy ij ijVJlt LtzWi. 

tmm^n^'. e e 2 g©v u ^v-;u^l#fco 

C ©ii^ -> U ij V'Jl {i. Jrbfi 1. 177.PH10. 0. ^m. 2 7 0 m P a ^ 

s . mmm 2i6o^s/cm> siOa iis 2 6. 0 mt^±m.n.-}n^ 

^?>mMn^m l 7 7 nrnX-^-otZo Vt-^X. D, /Dj fit« S. 6 3 nm-e. 

±§EJ^m.^ LtzT Jlt> V V iJ y'Jl 4: 0 0 g ( S i O 2 ^» 1 0 4 g ) {CtK 
7 2 g^jUn^S i O2 ]^|£2 2fiS%CDi/ 'J :^ V';l.<b L^-cft. T >^<-^^ b 1 

2 0 B (Dm-( >^mmm^mi7 ^ ^=&mmL . m^-y vnv-jw^ntzo 

d -> 1; ^ y;U{ii:bfi 1. 143.PH2. 50. 2 5 m P a • s . 

1 9 3 0 S / c m. «je^^tJcSL-^i-ct^?IiJ^f±^S (D 1 ) ii 1 7 5 n 

D2 J:b;6^"8. 5 AX^<0. m^t^-t^:itl^^'=Thm^^(D'Dtlib<^ltmtL 

Z. tti<mi^^^titzo m=¥-mWMM.mi^.t -^X T;1-^ 'JttV";!^®nn^;lx 

^mm 2 

HSfe^y 1 -eft iitl/cT;U:^ U^CDm-^m (c) 1800g<&X7^> uxm:t~ 
h l^-yjcttiA^. 1 3 5 °C-e«i^^T 3 B#FB^]!jp^L/cm> J^iP LT 1*1^4^ 1 8 
0 0 g'&m.iO mtfzo f#t>nyc^ld:j^0Jtt3 KfeOv'J y';U [iJ:i*t^vU 
:^ y;l/B] X^ 19 > S i O 2 2 1. 5 L. p H 9 . 5 6. ibfi 

1. 14 1.ttS4. 5 m P a ♦ s . 3 2 8 5 ;u S / c m-eab «9 . Kjfi^Tfe 

t5[5L}*{- cfc SSiJ^li^S (Di ) {i 1 1 6 nmX^-ofZo Vt-^X. D, /D2 ib 
li5. 6 6-t?*-So cbf#<?>n/c >J V'^Utt^® 3 n-r y^'L' 

3 n y;U-> U — ^p® 1*1 {ci$(Bfet^; 4 ~ 2 Q m-ofli^^ ^ fzlkW^^ ^ 

2 8 
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(^^m<^(D7\<m^^xj ^ - -iz^^)m^LtzmmmTimmit i. i 2 c c/g 

. ^i^mTimmiti 0 nm-eabo/co 

±UTJl ti U tt V U il y;U 800g(172g)*D-^U- b - ^ = 

{::T 4 2 9 g * tfii^ff ^ii^ L fco # t>ti/cig«^T;U7^7 'J U V^Ki. J±M 
1. 300>pH9. 18. 4 0 7 m P a • s . igii^ 8 0. 0 'B^^ 

6420//S/'cm. SiOz -/i^ 4 0. 1 fifi%T-*) o /Co ® -> U ti V'JUiZ 

n h>tLfz TJli7^) iy V ti V";U 1 0 0 0 g ( S i O ^ 2 1 5 g ) * T 
-5^ h - 4 1 0 £D^-r:t >^^^S§3St8^ ^ ^j^l^T-T >^<- ^ h 

-12 0 BO|l-r:^>3^^^Sg3S«;^7 5A^®?^LT^tti/U7f7V*;H 4 0 0 g 
^ftfco c:OixU7^y;I/{iS i S^l 5. 4fiM%>pH3. 2 0 > 
3 4 0/zS/cm. 3 . 5 m P a • s T'*) o /Co Mf- C O v/ U ^ v'Jl^u- 

^ u u- ^ --eMffi-zili L. Si 02-^^3 0. o ss%cD^t4-> u ^ 

VVU -> U :^ y ;U C ] 7 1 7 g ^f#/Co C O^tt '> U 7^ V'*;Utti:b* 1 . 2 

0 6 > p H 3 . 0 4. JfiSS 6 4 m P a • s . 6 4 Sifi^^f{[ 

SLy*{CcfcS?|iJ^f4i^S (Di ) {il 1 6nmr-2bo/-co t^^oTs ::©Mtt->U7^ 

i{cJ:oTfe. il[Bfet>C®o/d:;i)<«9 (i'^'fbL^jlV^C i;&<ffS^.$n/-Co 

±IB s i o 2 ii^ 3 0. 0 mm%(Dm^iy u v*;u [SJcefet^ u 7^ c ] e 

5 0 g (S i O2 1 9 5 g) ^iy'yX^^izWO. :i Hicmm^^mtT Jl $ 

-•t7A (A 1 2 (OH) a c 1) 7i<mm i^^it^ m) m. m^n^^^^<^ > 

2 9 
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# 1 5 0 0 . A 1 2 o 3 23. 0 mm.%. c 1 8 . 09 mm%) 42.' 4 g 
(A 1 , 03 ^»9. 7 5 g) =&mwri^muL. 3 0 ^mmw^mnttzo '/k 
i-^T- 5 m»%7KM'ft:^ h u oA7\^mm2 0. e g^mwn^mm&^i^ 3 o^t-^ 

mt. 1 B^FPBmi^^^^f L. S i O 2 2 7. 3 p H 4 . 98 CDMi^ 

mm L /cl^j^i;^ >- U ^ y';U 7 1 3 g ^|#/Co 

8 7g^f#/Co CO|l{C^ML/-ciJ:Bfett'> U 7^ V";Hil:b* 1 . 3 0 3 . pH4. 
3 6 . 3 9 5 m P a • s . 13. 2mS/cm. SiO^ Mm 4 0 . 

omm%. A 1 2 03 ii^2. omm%. Kfi^TfeMSLyit-cts^iij^ii^^ (d, 

) 1 2 0 n m T- * o o 

mmm 3 

o X s ( B M^fb^xs cm m) citm 1 . 0 e 2 . ^m. 1 . 2 m P a • s . p 

H 2 . 9 0. mmm. 370juS/cm. SiOz 10. 6 aM%) 1 5 1 g 
(S i O2 6. 0 g) ^Ty^X^^^jcgAL. MI^T{^iW7K 5 9 3 g^ 

^JOX.. S i O 2 2 . 15 p H 3 . 4 2 ©Mttv' U 7^7 LtZo Z. 

(Diy V tl '/Jl(DWj&^±W^il~iii^J^^mmn^m (D: ) ti. l 4. i nm-e^ lO 

N D, /D3 2. 5 7 *ofco cinc: 1 ommHcommtuii^'y 

Ti^mm (pH4. 32) 3ig (ca o^s 1 . 0 6 g) ^mwri^^^^r-mm 
3 0 ^mmw^mnLfzo muLtzmmtui'iy'y j^itc a o i lts i 02 

izMLXQ. 6 3 ^ /Co 

-■:^mmmix^mLtz^^miL^m CDz } 20. 5 nmo^tti^t^cvu^v 

;Ucb LTX y -7^«y^XO-40 lOOOg (Si02 ^» 4 0 1 g ) ^SIJCD 
xS^J-i^A L> dtlJc 5 *»%©7j<^'fb:'- h U AtK-^?^ 3 . 0 g ^Mfl^ 
TfC^jQL. 3 0^r^Mi^^i^^f p H 4. 7 3 . S i 02 ?glS4 0. 0 «« 

BijSH5i^:^;U->'> A<^^,Jn L/c¥i^*i^^i 5 . 0 n m ® Mtt ■> U ^ V';l/ {c. ± 
iH¥±Sl*i^S 2 0. 5 n m©^t4'> U V";U^«i^|iT{-i^JD L . 3 0 ^mmW^ 

3 0 
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s -> u 7^7^« (A) i¥i^fi^S5. 0 n mcD^tt V ij y;u m-^m ( 

a ) ] -> ij (B ) cDibA/ B (fi»J:l:) t< 2 5 . 1 T?* «9 . p 

H 4 . 0 7. 3 050//S/C mll'$> <0 . S^?^ ( b ) ^(O-^iy U 

(A + B) «S i O2 LT 2 3. 5fifi%T-*o/-Co ^ fz'{^^(D tl Jli^ ^ 

A-r ^ C a O i LT S i O 2 {^>^ LT 0 . 2 5 4 a»%-e3b o fco ^ 

2fei<^irt#t>n/cM^?^ (b) {C5. 0 KS%®7KM>fl:^ h U AtK^?^ 6 5 g 
*«#T{- 5 ^^*>{:f-T^j!JDL> MJ- 1 ^r^^i^^^i^ffLfco d 0 7!cm'fk:^- h U 

i-7K-/§-K©-gSJPic J: i9 f# "iti/cM^f^ ( c ) {i p H 9 . 4 2. 3 8 2 0 

H ^ / c m^^ Ls S i O 2 2 2. 6 S i O 2 /N a 2 O^^Uib 1 

6 3. 5-e*)o/Co (c) 4>{-{i>^ U ^':r';UcD#:j£{d:||^$n^f;6>-^ 

/Co 

±f5T;U^ U ]^(Dm^m ( c ) 1 8 0 0 g ^Xt^ > L/Xi^®:t- h ^ 

v-fK\±i2^^^ 1 4 or-eMJ^TSKpra^^jni^L/c^. }%m\.x^mmi s o 0 

g ^g5^«9 tii Lfco n^tifzmtmmi(D i/ ^) ti Y )\y\t^^Lfzt<. ^gB^^nn^ K 
fe0f> ij 7^7 v';u-eab«9. S i O2 M«2 2. 6K«%#WL. pH9. 5 7>il: 
S: 1 . 14 8. tt^ 8 0 0 m P a • s . 3850//S//cm. ilig^ 5 6 

. 9%1rabt)> lj6^^tfeSL-^{-J:^?IiJ^^it^S (Di ) {il 9 4nm-e*.o/Co 

fi^oT. Di /D2 Jtti9. 4 

-¥Brt{cil[B^t^{c 5 {@~ 3 0 m^f<i^< fzm.^^=i a V jU iy ^) ij^ 

mmm 4 

mmm 1 jcih^cd s i o 2 3 . e 0 mm%. p h 2 . 91. mmm 5 a 0 

-©•ffittSiS^On o -r K7j<^?g 5 3 2 g ( S i O 2 ^« 19. 2 g) ^if^X 

3 1 
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nn^i^-^AL. mwTizm7K 2 o o g ^m^-c. s i o ^ 2 . 62 mm% 

. pH3. 0 2 iD-St43Eii?©n n-f K7K^^i L/Co ii^J^-^T-. ZtHZlomm% 
(Dm^:^ Jl^ -O l.7i^mm (pH4. 32) 35. 4g (Ca O^fi 1 . 2 1 g) 

a O i L T S i O 2 izMLX 6 . 3 2 S«%T-*) o fzo 

(D2 ) 3 7. 0 n m©Mtt^t^ V 'J 7^7 y';U<h LTxy -7^ >y 
-OML (BMit^Xm cm m) (ibmi. 4 O 4. i^^l 2. 7mP a • s 
. p H 2 . 15. mmSl 2405;t/S/cm. S i O2 Mm 50. 0 fi«%) 1 
6 0 0 g (S i O2 8 0 0 g) ^giJcD^~^X^^{ct^AL> CtL{:: 5 S«% 

pH5. 0 4. Si 02^*4 9. 7 Ka:%®Mt4-> U :^ V";U^t#/Co xy -7^ 

y ^ x-oML (Dm&j^m.Kmiz ^ ^mmi=¥-m CD i ) « 5 4 . 4 n m-e* «9 

. D , / D 2 ffi 1 . 4 7 o y-c o t /-c. «^ Siatiilg^ {r J: s i d CD V/ U 7^7 

Ki|^^l*lo^^. ^^{ilSab t>tL^j:;ONo /Co ItflHSi^T^ ^l' A ^^Jn L /crStt 
3Ei^0rjn-r K7K^lg ES^?^ (a) ] {c±fa¥±^f±^^l 3 7. Onm©^14i/ 

u ^ v^L-^jt^TJ^^t/n L. 3 0 ^ fern ^^^i^l^^T L/C o 
m^titzm^m (b) Mtti*)K'> u ;^ •> u j^^s (a) t 

•f^^mmoau^ K7K^?^ [yS^?g (a) ] iz^^i- ^ iy ^) ij (B) OJtA 
/ B (mmtt) i}< A 2 . 1 -e* «9 > p H 4 . 0 3. 2900AiS/cm 
-e*. «9 . ■&'^m^(D^'y U (A + B ) S i O 2 S^^i LT 3 4 . 6 MM 

%-e*o/Co ^4'®;^>'l/v"> A-r ^ >(i C a Oi Lr S i O2 {C>t^LT 0. 14 
8 afi%tr& -3 /Co 

'/k\<^xnh>ntz-m^m. (b) i o ms%cD7K^<b^ h u ^ A7K-/t-/^ 4 o g ^ 
^<Dmimi^j:ion<hntzm^mii p h 9 . 2 4. mmm 3920/zs/c m<£r^ 

L. S i O 2 Mm. 34. 0 «S%> S i O 2 /N a j 0*;Ht 2 4 5 T'* o /co 

dOS^?^ (c) ^izlt{pm(D'y t;YJlyf)<mm^tifZo 
'/k\<^X\ ±s?.TJUt> U tt©M-^?g ( c ) 1 8 0 0 g^Xr-y bXttJ^-- h U 

3 2 
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1 5 0 VemWT 3 mmi]UmLfz'i§:. L T 1 8 0 0 g 

V t> V'Jl-C^ IQ ^ S i O 2 ^ . 0fifi%#*L>pH9. 5 4> 

ktm 1 . 2 4 0 . tti^ 42. 9 m P a • s > 3 6 8 5//S/cm-e*)l9> 

iSi®^ 2 4. 1 SiS^jT^t^SL/iJ- J: S?IiJ^*±^S (Di ) «1 5 Snmtr^o 
/Co t^e^T. D, /Da J:l:(14. 1 QT-ab-So iimtill^ J: -5 i ^# t, tlfT 

ilH7L^^« 1 . 1 8 c c / g> ^±^iM7LitS(i 7 6 n mX'$> o /Co 

±sETJliJ Uttiic3ftt^v 7?7V';U 5 0 0 g (S i Oa -^S 1 7 0 g) ^H-f 
>^^m^^T ^ h - 1 2 0 B ^3Eig L/i^ V C i {d J; ^ S 

i o 2 mm. 3 3. 0 mm%. p h 2 . 20 ©Mt^tJcB^t^ ^ u v^u [i!i:Bfct^-> u 

i7VJlEl 5 1 5 g^mtzo Z(D'y V :fjVJHtitmi . 232. pH2. 20. 
40. 0mPa-s.SiO2 3 3. 0 6 1 0 S / c 

m. S!j&^7fet5[SL-^{c ct -SiiJ^J^^S (Di ) «1 5 5 nmU'^-^tZo 

mmm 5 

HJfe^J 1 {-IHt^cD^-ttSM® 3 p ^ K7K^?S 5 6 0 g ( S i O 2 2 0. 2 

g) xM^isJcl^A L. mWTl^m7\^3 0 0 g^J!jnx.T. S i O, 2 

. 3 4S«%> pH3. 0 5 ©■SttJiie®::' K7K^-^i L/Co ^^t-^-e. C tl 

1 0 mm%(DmMij Ji^'y^y -i^yKf^m (pH4. 32) 37. 2g cca o^m 
1. 2 7g) '^mwriz^ux-mimL. 3 0 ^mw^mrfttzo muattzmmti 

;b->'^A{iCaOiLTS i O2 (c>C^ LT 6 . 3 0 fia%T-ab o /Co 

spi^fi^g immm.mmyD 2 ) l 2. 0 nmOl^t^^tfev U * V';U<]: 

3 3 
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(BM^t^Jim cm m) atmi. i 2 fe^i. 

7mPa-s>pH2. 70^ 390/^S/cm^ SiOj 2 0. 3 

fi»%s A 1 2 O 3 430ppms Fe2 O3 Sl^ 7 p p nis C a O'S^ 2 

p p M g 0?i^ 3ppm) 1440g (SiOa ^» 2 9 2 g ) ^gij® T^f 5 

xn^i^^AL. cnjc 5 fi»%©7K^'fl:^ h 'J •> A7}c-^?^ 3 . Og^tir^^Tf; 

i^jp L> 3 0 ^m.w=&mnLx^ p h 5 . 4 7 . s i o ^ -M;^ 20. 2 

^tti> 'J :^ V*;U<&t#/Co ^© V U :^ ^/;U®llj6^^t5[a?*JCct §?iiJ^f4^S (Di 
) {i 1 9 . 4 n m-e* «9 > D i /D 2 ■flfi 1 . 6 2 "e* o /"Co * fc> M^SISt^ 
tl^jc J: S i CO ij ^ v';Ht>0 n a ^ ^■■;l.-> U <9 . #^t5:{c 

jiiy^ 2^=^mmLtzmmmm m^m (a) ] ©np-r \^'7iimmi^±sE^mn^ 

SI 2. 0 n mCDi?tt^t>C>- U y^U^il^TJC-^Jn L. 3 0 fe1^«i^^il^f L 

/•Co 

'i^h>ntzm^m (b) s^tt^ttv u t^; v";kcs^^s u (a) i 

?gt4^^®3n-r K;^^?^ [S^?^ (a) ] S >^^S (B) <DttA 

/ B (SMirb) 1 4 . 5 -e* «9 . p H 4 . 2 5s 2600/^S/cm 
-e «9 . M^?^ ( b ) 4^ cD^ i/ U ^ (A + B)ttSi02M^<!;LT13. 
3 a*%tr* o fco '^^(Oij 't7A-r:t>{iCaOiLTS i O2 (c^ LT 0 
.4 0 7 o /Co 

<*l>-ef# t.tLfcS'^?^ (b) 5 . 0 mS:% ©7K^^b^ h U A 7K-^?g 1 1 1 
g^^^Ticl 0 :&PH!;6^^j-T•^^IP L. Mi- 1 B#PHmJNi*^^f L/Co C®7KM^b^ 
h U ATk^^O^jdniCck e.tl/czi^^ ( c ) p H 9 . 7 0. 3 6 

0 5 ju S / c m<^r:^ L> S i O 2 12. 7 SiOz/Naa 0^;l/ 

irh 7 3 . OT-^o/co (c) -> 'J ^y~;U;0-<tl^$tL/Co 

(i^'.^ir. ±iHT;b;^ 'J (c) i800g^xx> uxtt^- h u 

-^{-ttiA^. 1 3 0 °Cf-il5^T 3 NFPa^*i^L/ctt> ?^SPLTF*3^tl 1 8 0 Og 

^i5f9fflL/-co ^^^>nyc^g(*3SBJ-|^^ o>f Kfe®'> u v';u-e*<9> s i 02 

^12. 7 L. p H 1 0 . 03. JrbS 1 . 0 8 2 . ft^^ 79. 5 m P 

a • s> ^*S 3 6 3 5 // S / c mlrab i9 . i!l&U3fet5:SL-^{- .J: ^ rl'j^ifei^ S (D 

3 4 



wo 00/15552 PCT/JP99/04860 

1 ) til 6 3nmT-*)o/Co U -o T . D , / T> , ihlil 3. 6T-*So 

rJ' -{c J: «9 ?IiJ^ L/c^^ffl7LS^{i 0 . 9 6 4 c c/g. ¥i^lffl?Lit^(i 2 4 n" 
m 'C' 3b -D o 

±tETJUti U ttiS:5fe^^'> 'J 5^ V";U 5 0 0 g ( S i O 2 ^fi 6 3. 5 g ) 

x^§i«cfxi9 . mwT i^m^ ^ y^mmmr v h - i 2 o B^ik<.^»iip 

X.. 1 0 ^mmWLfz^. >35^*55-^l^*L^ S i O2 -^^1 2. 2«« 
% (DM^m.^^ U VjI iy U :^ v';U F ] 4 8 0 g =&mtzo d o v 'j :^ 

V'JUtitm 1. 074. pH2. 25. tt;^ 2 5. 0 m P a • s . 600 

0 S / c m. »)&U7fet5:5L-^{-ct aSiJ^fi^S (D 1 ) li 1 6 3 n m-e* o /Co 
llSfe^J 6 

mmm i {ciH«g©si4Ji^o n n ktk^i^ s 4 e g ( s i o 2 12. 5 

/^(pH4. 32)41. 4g(CaO^«l. 4 1 g ) ^*i^T {cMiS-ei^Ja 

L. 3 0 ^i^mw^mrfLfzo -mmLtzmmij Jiiyf7 Aitc a o ttx s i o 2 k 

—yj. ^i^li^m (^*0R#Vi/D2 ) 1 2. 0 n m©^ttI*tt-> U * VVbcb 
LTXy -7^ -y ^ X- O 2 5 (B^^fb^X^ (^*) M) (JtS 1 . 160.tt 
K2. 9mPa'S.pH2. 60. M^Bi 1020juS/'cm> SiOz 

2 5. 1 mm.%) 2 0 6 3 g ( S i O 2 517. 8 g ) ^m<OiS'y X^SJC 
SAL. Ctlfc 5S«%0 7K^>fb:'- h U A7l</§|^8. 0 g^«i^Ti-'^Jn L. 

3 0 LT. p H 4. 6 5.Si02iftS2 5. 0m«%©i?ttvU 

3 5 
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ti vji^mtza c ® •> u ^ V ji(Dm^^m.^-iiiz 6 MmnT-m ( d > ) « 2 o 
. 5 nm-eabi9> Di Mii 1. 1 i-n-^-^fzo ^fc. m^mmmmmi^j^ 

^•^tJD L/crSt^S^ (a) ] CDnn^ K7K-/S?«{-±sH¥i^fi^S 1 2. 

m^titzm^m (b) (is ^tt^Jt^v U :^ V*;U{::*^-r-5 '> U 7?;^* (A) i 
fSttSm® =J n-i- K7K^?^ [rl^M (a) ] {CE&^f--5 -> U 7!7^« (B) ©ibA 
/ B (fiSirb) ;6-< 4 1 . 4 * ^9 . p H {i 3 . 9 0. 2600MS/cm 
T-ab i9 . ( b ) tpCD^iy V i7^m (A + B) S i O 2 ii^i LT 2 1 . 

6a»%T?*o/-Co ^ct^0 7!7;U->'> A-r^t XiC a Oi LTS i {ci^LTO 
. 2 6 7fi«%-e*o/co 

/^l^-e|# f>tlfcS'^?-g (b) {C5. 0 KS%©7KSg{t:^ h U A7K-(!#?g 1 5 5 

h u ^ M.7i<.mm(DmiMi^^ionh>titzm'^m ( c ) p h 9 . 8 9. mm^ 3 9 

4 0 S / c m<£-:^L. S i O2 iiJ^ 2 0. 3MM%. SiOz/NazO^yU 
its 6. 9-e*o/Co dOM-^-K (c) ^lzU{pm<D>^ ^) ij YJly!)<mm^tltZo 
<^^l->-es ±sET;U;^ 'J ttOM-^^ ( c ) 1 8 0 0 g <&X7^ > UXft;*-- h U 
-y'i^i±ii<^. 1 3 8 °C-ejt^«^T 5 ^FBljdP^Lfc^. ?^iPLTrt^tll 8 0 0 g 

l±5 L/Co f#?>n/c?S{d:SBJtt:3 Kfe®-> U ti VJllr^ ^ . S i O 2 
^20. 3 L. p H 1 0 . 15. ibm 1 . 130. ttS 14. 5 m P 

a • s . «^S 3 7 7 0 S/c m-e*.i9. K) W7fetfeSL-*{C J; iij^fi^ S (D 
1 ) (i 1 1 7 nm-e*o/-Co i^^oT. Di /D2 J:b« 9. 8-^*^0 M^Sim^ 
Si^fc J: -5 i f# C> n/c V U :^ y~;U43CD 3 □ ^ V Jl v U ;^ aitfc n o ^ •> 
•J i/ U ;^;0^t>^«9. ^ ^ V Jl'y V tin^^<^ — ^ 

3 6 
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itmm 1 

mmm i -n-mtzTJit/ u ^^(Dm^m (c) looog^go °c-ejti^^Ts mm. 

LUt<ih 8 B#PB^^J□^<^r^f ^ /cm. ?^iP LTF*3§#I 1 0 0 0 g^B"X«9 tH L/Co t# b 
n/c^{i U V';H?* «9 . S i O 2 2 1. 5 L . p H 9 . 5 8 

> irbfi 1 . 14 1. ^^m. 1 . 5 m P a • s . 3 2 8 0//S/cm-Z:-*>O. 

i!j6^7fefJ:SL-S{c J; siiij^lii^S ( D i ) ti 3 5 . Onm-eabo/co tA&oT. or 

/Dslttil. 7 1 T-s Jl)H4i LTffl 2 0 . 5nm®Kttv'J:^ 

tmm 2 

^jfe^j 1 x-nfz-m^mmo:> ^ d ktk^^ s s s g c s i o 2 32. 0 g 
) *:^"^x^^^{csAL. mwTtcnTi^Q 0 0 g<&jp^T> s i 02 mm2. 

1 0 mm%(DmM:^ j\yi^'y ^7K-^m (pH4. 32) e. 5g (ca o#a 0 . 

2 2 2 g) ^mwri^Mux-mmt. 3 o^PHm^^^i6^TLfco mtnttzmmti 

Jliyy AltC a O tLT S i Oz {C)i:^LT 0. 6 9 o/Co 

— ^D". (im.mm.m-l^yD z ) 2 O. 5 n m©mtt5$t»C>' U :^ V";bi 

LTXy-T->yi:'X-O-4 0 (HM^b^XH (^) (it«l. 2 8 9 . 

S4. lmPa-s.pH2. 67.Si02 Mm 4 0. 1 2 0 0 0 g 

(s i 02 ^ms 0 2 g) ^m<Dif'yxn^i^^AL. 5 mm.% CD 7HMit 
■i- b 2^7mm& . o g=&mwri^-muL. ^ o^miw^m^ntx. pH4. 
73. s i 02 m&A 0. 0 mm% <Dm^ u ti vji^'^tzo mmmm:^ '^^7 
2.^mimLfzm^mm(Dziu-( b'7Kmm im-^m (a) ] ic±BE^mu^m2 o 

n^titzM^m (c) (i. V U ^ -5 V U (A) t 
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^WO\^LfZo n^tifzmi'y') tiV)]y'Z:$i'0. S i O 2 2 3 . 0S»%^ 
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^®Ma^JfeL/crf?BR® P E T:7 ^> (A4^^--rX) - y- 4 y y^i^ 

^^<--=i- ^ -KXmmW 2 0 0 mT-^^ L/c^s it t. {c.^JH^J^a-e 1 1 0 
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L > ^3 - ^ ^ > 2 0 /zm©v- h^f#/c;6<^ Ccdh-t^^ > i^-'M {i =1 
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1 g) ^tf^ T.mn^i^'^'O . m7i^5 2 g^lM^. S i O2 ^iM^ 2 4. 1 5S 
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°C . 1 0 ^Pb^^'J^ L . ^ > i >y h IHiiffl -> - h ^Y^^ L /Co 
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4 9 



wo 00/15552 PCT/JP99/04860 

(c) (b) umi^j^^m^titzM^m (b) izr juj ±m7\<mitm. 7K^t4 

(d) ( c ) XIMJ:: J: f9l#iitl/cyl^/^ ( c ) ^ 1 0 0 ~ 2 0 0 °C-e 0 . 5 — 5 
3. (a) X^{cffllM^n-57K-^ttOIIffiO^Sli;0^ TK'^tt® ^ ;U ■> All, ^ 

4 . ^i^li^ m 1 0 ~ 5 0 n m ® :3 o ^ -> ij ^ i Z. (Ditit n □ ^ 

(D, nm) cbit^:>:3 ^■■;l/-> U (^^eS^'Sfc 
J: -S?IiJ^f4^l5/D 2 nm) ®J:bDi /D^ 3 Jil±-e* o T. C®Di « 5 0 
~ 5 0 0 n mT-* «9 > i*fC =i n ^ v 'J ^ fjiT — ^® 1*1 © ^ {c o fj: ^< o /-cl^ 
Sfet't 3 p ;u •> U 7^ f4^;&^"7l< "t" {d 55- tfe $ n T -S 'J 7^7 V Jl 1 7Kt4^Sg ^ ^ W 

5 . ^i^^i^H 1 0 ~ 5 0 n m®I$^;^n a ^ y;U-> U ^fi^ i C o ^ 

^m^S (D, nm) i^ttn n -1- ^-yl/i/ U 757*y:^®^±felfi^S 
J: -5./IiJ^f±^fl/D 2 nm) OjrbD, /D^ 3 Ji(±-e * o T . C: ® D , 5 0 
~5 0 0nmtrabf9s ittt ^ n ^ U 7^7 ^ ¥® © <^ o o ^ci^: 

B^t^nn^^';U-> U 7^7 i 7Ktt^Si^^W-r ^ -< > ^ §SJ1* Wf" S C i ^# 

M i t- 5 ^ > a. h mmmWo 



5 0 



wo 00/15552 



PCT/JP99/iN860 



:l /t 




wo 00/15552 



.PCTAIF99/04860 



2/a 




wo 00/15552 



PCTAI]P99/()4S60 



i/3 




INTERNATIONAL SEARCH REPORT 



International application Nor 

PCT/JP99/04860 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl*^ COIB 33/146, B41M 5/00 



According to Intemationai Patent Classification ( IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl"^ COIB 33/00-33/193, B41M 5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kbkai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the intemationai search (name of data base and, where practicable, search terms used) 
CA, INSPEC, JICST 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 



Citation of document, with indication, where appropriate, of the relevant passages 



US, 5597512, A (Nissan Chemical Industries , Ltd. ) , 
28 January, 1997 (28.01.97), 

page 2, Fig. 1; page 3, column 1, line 1 to page 5, 
column 6, line 61 
& JP, 7-118008, A 

JP, 4-65314, A (Nissan Chemical Industries, Ltd.), 
02 March, 1992 (02.03.92), 

page 2, upper left column, line 4 to page 5, lower left 
column, line 9; page 8, lower left column, line 12 to page 
9, upper left column, line 10; Figs. 1, 2 (Family: none) 



Relevant to claim No. 



1-5 



1-5 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: "T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the intemationai filing "X" 
date 

'L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the intemationai filing date but later "&" 
than the priority date claimed 



later document published after the intemationai filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemationai search 
21 December, 1999 (21.12.99) 


Date of mailing of the intemationai search report 

28 December, 1999 (28.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmm^'^ pct/jp9 9/04860 



A. %m<om,-r^^w<o^m mwMm^^m d pc) ) 

Int. Cl^ COIB 33/1 46,6411^1 5/0 0 



B. m^^'uof^^m- 

ig*^tTofc*/hPs»!fsi- mnm^m (i po ) 

Int. Cr COlB 3 3/0 0-3 3/1 9 3, B41M 5/0 0 



B*H^fflff*^$B 1926-1996 

^^m<^mmmmm<iim 1971-1999 

n^m^mmmmm:^ 1994-1999 

g*ia*ffl3lf^l£»^^ 1996-1999 



CA, INSPEC, }icsT^^^m:icM.yr-<f^ 









A 
A 


us, 5597512, A(Nissan Chemical Industries , Ltd.) , 28. 1^ . 
1997(28. 01. 97) , ||2MFIG. 1. ^3Mlllfflllll^T-^5H06 
ffll^ei^f & JP, 7-118008, A 

JP, 4-65314, A(0Mb#X||*^^l±) , 2. 3^ . 1992 

(02. 03. 92) , ^2n&±mm4n-m5n&rmmm. rv^ 
msM&rmmi2n-m9MtE±mmion. mm. m2m 


1-5 
1-5 




rpj H^tbMeBu-e. f}>-z>m^m<r)±m<Dmmt^£^mm r&j i^-/<7=-vh:7r 5 y-3tfifc 


2 1. 12. 9 9 


9R12.99 


B^fflWrPit (I SA/J P) 
100-8915 
m:^ti5=PftfflEII/i5MHTi 4#3-§- 


03-3581-1101 


4G 8 116 
1 1 


F^ilS 3 4 14 



<«^PCT/I SA/2 1 0 (^2-<-v^) (1 9 9 8^7^) 



